Gonocytes of male rats resume migratory activity postnatally.
In the testis of the neonatal rat, maturation of germ cells, or gonocytes, lays the foundations for spermatogenesis which will begin later in postnatal development. One of the most critical and yet least understood of the events that occur during the immediate neonatal period is relocation of gonocytes from the more central part of the seminiferous cord, where they are surrounded by Sertoli cells, to its periphery, where they contact the basement membrane. For the current study, we examined this change in gonocyte position by identifying some of the cellular mechanism involved, with the aim of determining whether movement of gonocytes to the basement membrane in vivo and development of cellular processes by these cells in vitro represents a resumption of migratory activity similar to that displayed by their fetal ancestors and by other motile cells. First, we used either thiamine pyrophosphatase cytochemistry or the fluorescent probe nitrobenzoxadiazole ceramide to visualize the Golgi complex in gonocytes and found that (1) this organelle matures and apparently enlarges in vivo with a time course paralleling movement of gonocytes to the basement membrane and undergoes similar changes in vitro that correlate with gonocyte process formation, and (2) the Golgi complex is located in perinuclear cytoplasm facing the apparent direction of gonocyte movement in vivo and in cytoplasm near the cellular process in the great majority of elongated gonocytes in coculture. Next we used two drugs, brefeldin A and monensin, which have in common their ability to disrupt the Golgi complex, and found that both drugs prevent process formation by gonocytes in a manner that is completely reversible. We also tested the involvement of the cytoskeleton in gonocyte elongation by utilizing nocodazole to disrupt and taxol to stabilize microtubules, as verified by alpha-tubulin immunofluorescence. Inclusion of the drug abolished (taxol) or substantially diminished (nocodazole) the ability of gonocytes to elongate in a reversible manner. We also found that the Golgi complex was intact in the presence of taxol and that microtubules were intact in the presence of both Golgi complex-specific drugs. Thus, our findings indicate that (1) both the Golgi complex and microtubules are involved in development of processes by gonocytes and (2) neither structure is sufficient by itself to allow these cells to elongate. Taken together, our data provide new evidence suggesting that the cellular mechanism utilized by postnatal gonocytes in relocating to the basement membrane are those mediating active migration.(ABSTRACT TRUNCATED AT 400 WORDS)